Interactions of a bacterial biosurfactant trehalose lipid with phosphatidylserine membranes.
Trehalose lipids are biosurfactants produced by rhodococci that, in addition to their well known potential industrial and environmental uses, are gaining interest in their use as therapeutic agents. The study of the interaction of biosurfactants with membranes is important in order to understand the molecular mechanism of their biological actions. In this work we look into the interactions of a bacterial trehalose lipid produced by Rhodococcus sp. with dimyristoylphosphatidylserine membranes by using differential scanning calorimetry, X-ray diffraction and infrared spectroscopy. Differential scanning calorimetry and X-ray diffraction show that trehalose lipid broadens and shifts the phospholipid gel to liquid-crystalline phase transition to lower temperatures, does not modify the macroscopic bilayer organization and presents good miscibility both in the gel and the liquid-crystalline phases. Infrared experiments show that trehalose lipid increases the fluidity of the phosphatidylserine acyl chains, changed the local environment of the polar head group, and decreased the hydration of the interfacial region of the bilayer. Trehalose lipid was also able to affect the thermotropic transition of dimyristoylphosphatidyserine in the presence of calcium. These results support the idea that trehalose lipid incorporates into the phosphatidylserine bilayers and produces structural perturbations which might affect the function of the membrane.